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(57) Abstract: 

PROBLEM TO BE SOLVED: To make controllable the 
emission area and amount of electrons emitted and the 
spread of the emitted electrons by. providing a porton 
where an insulating film intervenes between a 
ferroelectric and an upper electrode and a portion where 
the ferroelectric makes contact with the upper electrode 
to form an electron emitting window. 

SOLUTION- This ferroelectric cold cathode has lower and 
upper electrodes 2, 3 placed respectively at the bottom 
and top of a ferroelectric 1, and has between the 
ferroelectric 1 and the electrode 3 a portion where an 
insulating film 4 is formed and a portion where the 
ferroelectric 1 makes contact with the electrode 3, wrth 
an electron emitting window formed in the portron where 
they make contact. Electron emission by the polarization 
reversal of the ferroelectric is known to start to occur 
from an applied pulse voltage that is about twice the 
resisting electric field of the fenoelectnc or 
greater. Thus when a driving pulse voltage 6 .s i appl ed 
to the electrode 3, an effective voltage applied to the 
ferroelectric 1 during drive is lowered I enough under 
wiring where the ferroelectric T and the film 4 form 



double layers, so that electron emission is not started 
while electron emission can be effected only from the 
electron emitting window. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
SSes caused by the use of this translation. 

w the translation may not reflect the original precisely. 
L This document has been translated by computers© the translation m. y 

**** shows the word which can not be translated. 
5 In the drawings, any words are not translated. 



:latms 



cold cathode characten^y ^ « cold 

^nSied and constituted by a lower electrode ■ jjkLtajjP £ iEStor layer between a ferroelectric and the 

lectrode and the 2nd up electrode as an up ^^^TSfiSup electrode touch and accomplishes an electron 
st up electrode. It has the portion which a \ ^ ^ which minds the 1st insulator layer 

mission aperture, the 2nd insulator layer is nunde * j e i ec trode, and it is the 2nd up electrode. 

Sween the aforementioned ferroelectric and the 1st up electroae ) e , ^ _ nd from which a ferroelectnc 

Cto 3 Ferroelectric cold cathode which ^ chaiuctenzed by prov idmg the to g ^ ^ ^ up 

ninched and constituted by a lower electrode and the up electro Th .po rtio h ^ between 

lectrode fce 2nd up electrode, and the 3rd up electrode as an up d^nMJJ^ which a ferroe lectnc and 

Soettn^andthe^stup 

J 1st up electrode touch and accomplishes an e }f^™^SSp -- the 2nd insulator layer - nnnding - the 2nd 

ferroelectric cold cathode charactered by the Electric constant of me aforemen^^ 
^m^t£Se£Sc cold cathode given in a.ylterm method of ferroe lectric cold cathode 

Zka 51 The drive method of the ferroelectnc cold «^™™^£J d to the up electrode of the above 2nd. 
Sng o claim 2, and is characterized by impressmg EP«^^d^bdng the drive method of ferroelectric 
5lSn^] The drive metod of the %^«£££££^^^*cU of the above 2nd, and 
3 ld cathode according to claim 3 , impressing P os "^ c . 3 d 

npressing negative electric field to the up electrode of the above 3rd. 



Translation done.] 
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)ET AILED DESCRIPTION 
Detailed Description of the Invention] 



L»eia.iicu jjwwv— - 

Spoon of fhePnor A* Conventionally, ferroelechi cs ^^^«ffl^™<^ 

^tl^^ 

what is reported by H.Gundel etc. is explained as fetfoeleefric eold ^Jgg*£ZZZT> 
Montana naing dlLmgi which is the oufltae b cck » 101 was pinehed by 

,own in djawingj , this ferroelectric eold oathode s : the swetuK Mvner ^ fa ^ ^ e 

!wer electrode 102 and the np Kushiga a e ecfrode 03. £ mate ^ e ^ ^ d 

^rtZoiSo^« 

nitted to the external world. , d t stmcture , and comparatively also by the 

Vtl^To^Z I SSSTSSSSM. P-ible, the application ,o image fomrafion 
^meTand fla.-snrface displays, such as a printer, rs proposed. 

£U) » be Solved by thelnvennon] However if direct g^^^SSctK^S 
de roiperate, since i, eonld no. be reversed [w A , the wtato area and the amount of 

,le to happen and the electron emission section was not aW tc ' ^ ™ ; ^ Furthermore; 

5 ctron enLion were nnconhoUab.e by ^^^tZnSeenee by the electron emission of the wtrmg 

Set^n^^^ 

^uip=^^^^ 

^~a ^cS^Sed oompo^eoxt^neh as PZT^ fcr 
)07] Moreover, in the case of the feroeleetao cold ^thode nanag r for ft fe deviM apphcatl0n . 

,ctron emission is as high as 150-300V .and rednohon of *™™^ ^ le of diverg enoe by dispersion on a 
,08] Moreover, the elecfron —^SSrfS omission electron was no, able ,0 be 
Toolectric and die front face of an electrode and since tne ^"f 1 b obtained, 

apressed, high definition in flat-surface dra P^«£^XbC «l control of the discharge area of fire 
)09] this invention is made m order to solve fire a .ove n^hmna! proo ^ ^ ^ md a ams at 

s 8/28/2003 
p://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 
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SI2L for Solving the ***** 

athode from which a ferroelectnc is pinched ^ «^f^A^ ^ an up electrode, and a ferroelectnc and an 
,hich the portion which minds an insulator layer ^^^J^ of ^ inventions, 
p electrode touch, and accomplishes an electron ^^^^^^Sis pinched and constituted from this 
foil] Moreover, it sets to the ^^.^^^^^^^^ynl the 1st up electrode and the 

SSfZSL layer b^een a ferroelectnc and the 1st ^ 

)012] Moreover, it sets to the ferroelectnc cold cathode ^ the 1st up electrode, the 2nd 

ivention by a lower electrode and the up electrode The P^^^^Sator layer between a ferroelectric and 
p electrode, and the 3rd up electrode as an up ^S^StSSf W ™ eS^toih and accomplishes an electron 
ie 1st up electrode, It has the portion which a ^F^^J^^^. betW een the aforementioned ferroelectnc 
mission aperture, a 1st [ of the portion which mind ^J^^S - *e 2nd.up electrode - preparing - 
ad the 1st up electrode ] electrode top - the ^^JT£ 2nd insulator layer on the 2nd up electrode 

S^r^ 

mention by a lower electrode and the up electrode The portion ^^^^^ ^ ^ lst U p electrode, It 
ad up electrode as an up electrode, and mmds the ^J^^^^^ an electron emission aperture. It 
* the portion which a fenoelectnc and the lst up electeode touch and &od of the f err0 electric 

nppo P sed that positive electric field are impressed to the 2nd up , on the lst [ 0 f the 

,ld cathode which prepared and constituted the 2nd up electr od £ ™X™ ^JSode ] electrode. 
Son which minds the 1st insulator layer between a and ^Istupe ectrod ^ ^ ^ 

.015] Moreover, it sets to the ferroelectnc cold cathode J^^"™^ ^ ^ 1st up electrode, the 2nd 
vention by a lower electrode and the up electrode .The portion^ *hicb as e qump & ^ 

, electrode, and the 3rd up electrode as an up f e ^f e ^ m ^f^fJ^ ode toU ch and accomplishes an electron 
e 1st up electrode, It has the portion which a ^^^^^^J on the 1st [ of the portion which 

=Sui^ 

tt^^ d 
cording to this invention, electron emission can be touted only to an fenoelectnc, and 

versal does not occur in the ferroelectric under the ™gmeta wfcch ^^^1 electron emission area and 
e electron emission from under wumg aoes not happen . j n s be* ^ Possm by ^ 

; same operation so also in image formation » ^nduv electrode, the electron emission voltage 

017] Moreover, by impressing electron* of^an element is attained. Furthermore, if 

,m a fenoelectric can be reduced and reduction of the ^voltage ot an el ^ controUable 

.ctronic drawer field strength is ^^^S he bSadtn of a discharge electron can 
;play and a printer excellent in imprint precision. 

ffS^Sr^SS^ cafcode of the 1st ap™*» fonn of .his 

jzuj .1 jrdwmK 8/28/2003 

p://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 
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aventio, As shown in d^l . the lower electrode 2 and the ^^^J^^^^^SS 
"a ferroelectric 1 ; and the upper part, and dns ^^^^^ t a Isoelectric 1 and the up 
he insulator layer 4 is formed between the ferrodectnc ^.^X&foortion which a ferroelectric 1 and the up 
lectrode 3 touch and the electron en^ = 

lectrode 3 touch. In addition, in fact altho^jtom^a^s«e circum f e rence of an electron 

athode, it is formed so that an insulator layer 4 and the up electrode 5 may sui 

mission aperture. . . -versa! of a ferroelectric will begin to be generated by the 

3021] It is known that the electron emission by polarization reversal ol lerroei J M ^fore, ^ the 

,ice about / more than ] as many -P-fXf^ to *" UP 3 * 

.rroelectric cold cathode of this 1st operation ^^^£^ 3 of wiring used as the double layer of a .. . 
ie portion in which the insulator layer 4 is f^^^^^S^Sode, the effective voltage built over a 

lS ula{or layer 14 on the up electrode 3 of the ^^^^^S^old cathode, it is formed so that an 

is 2nd operation gestalt, this 2nd up electrode 13 ^ct^^ %^^Zost same amount of electron 
nission can be increased. Moreover, even if it reduces ^^^^ Teduc ^ n of driver voltage can also 
nission as the thing of the operation gestal ^^^^ ITZciron emission by seting driving pulse 
, aimed at. Furthermore, it becomes possible to con lfJt e r ^ n ^^ sed t0 the 2nd up electrode 13. 
,ltage 6 constant and controlling the positive bias electric *^ D g£^ 3ld ele L)de 23 through the 3rd 
024] Next, as 3rd operation gestalt, as shown in ^f^J^^^^d^a^ 13 is explained. In , 
sulalor layer 24 on the 2nd [ of the ^f^^^^^^L^ cold cathode, it is formed so 
idition, in fact, although drav^ also shows £e ^^J^^ up electr ode 13, the 3rd insulator layer 

^^^^ 

strolling the breadth of the emission electron ] as an tQr ]ayer 4 ^ ^ u3rd 

326] In addition, although dielectnc films, such as ShO : and SaN, cano ^ low'(Si02 is about four) in 

ove-mentioned operation gestalten, for these ^electee films a dielec £° c ^ Qne half to effective 

mparison. On the other hand, in order for the dielectac con *f o f a a ^^V^ the insulator layer 4 was 
te P ge of the ferroelectric in the portion to ^^JS^^S^pSa as insulating thickness. For 
Tied out highly (PZT is about 1000) generally the ** in the combination of Si02 

ample, although Si02 thickness will be set to ^nm to > te ^^^^^^ 0 n a ferroelectric by such 

is s::r— ^ So« , 5S^ - * ™ " constant ' 

1 SrTi03 andBaSrTi03 grade are mentioned as a cenerete matenah ^ fi lt of ^ above l-3rds, 

,27] Moreover as a ferroelectric ^*£f>^^££^^*i£* Moreover, metallic 
SX^SS SS£ dae up electrodes 3, 13, and 23. 

,lained from the manufacture method as the 1st example^ of thickness and Pt 

rSSSSffito which is abont 800nm fenoelectnc 1 was formed. 
i://vnvw4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 
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003 llThen SrTi03 film was adopted as an tnsulator laye, :4, 100% • 
So 1 degrees C, KP spatter power 2«0W and spa«er p^ g aperture 5, patten, tag of 
ormed on the conditions of gas pressure 2mTom „ by to usua l photolithography and wet 

, rT i03 film was performed. Thra ^P a « e ™E to S " 2 ^ c ^c^nffered fluonne (BHF), and water). 

erformed patterning of S102 film like the | above used ^ hotoresi s, as the mask Pt 

D033] Furthermore, on this 2nd insulator layerU to 'to htt on ^ ^ was fomed ^ „ 

Sfo^r SSoSme femoelecttic eold cathode of this example was 

evmuatton of me electrica, property of ^eleetticoold cafcodepro duceda, £^ 
plained, fie feiraeleettie eold cathode of to .example has ^rrange d xt. v ^ ^ ^ iasm ^ _ 

i? die element drive was performed using Pt board f^^^ nhias voltage (driving pulse voltage 6) of 

O^mfC^^^ 

=eT^^^ 

Hows with the inerease in the postuve fixed, then that it oan eontrol the amount, 

?pt\s^^ 

03S, About me femoe.ectric 
StiSeS^^ 

sensed forUne anode here. As a result of the evaluatton, signs that fl™^^^ the applied voltage of 
: S effect of acting as an electrostatic lens was checked. 

S3 of me fnvention] As mendoned ^^P^^^^^^»"Si. 
deb the election emission field by ^^f^^^^Z toventton, the electron emission from under 
^r^SST^SS ^o^ea^ceUentmmeamonnteonttoUaht^ofe.ms.on 

SL^t femoelectrie emitter of the planar structure can be formed witttou, processing a femoefectnc, and 

vision.. . , , .. fip1d imDress ion electrode, by preparing the 2nd up electrode the 

42] Furthermore, as an electronic drawer electa fr c - fiel / f 3^ n /4i be reduced, and, according to this invention, 
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rawer field strength, i.e., the impression field strength to the 2nd np electrode, to control the amount of electron 
mission in the same PASURU voltage. . . 

3043] Furthermore, according to this invention, by preparing the 3rd up electrode, the breadth of the emission electron 
an be suppressed and it becomes possible to realize image formation equipments, such as a printer excellent in a nigh 
efinition flat-surface display or imprint precision. 
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"notices * 

{ 

*apan Patent Office is not responsible for any 
lamages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
.**** shows the word which can not be translated. 
.In the drawings, any words are not translated. 



)ESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 11 It is the important section cross section showing the outline structure of the 1st operation gestalt by this 
lvention. 

Drawing 2] It is the important section cross section showing the outline structure of the 2nd operation gestalt by this 
ivention. 

Drawing 3] It is the important section cross section showing the outline structure of the 3rd operation gestalt by this 
ivention. , 

Drawing 4] It is drawing showing the result which measured the dependency of the electron emission characteristic by 
le bias electric field impressed to the electron emission characteristic of the 1st example and the 2nd up electrode 
mesponding to the 2nd operation gestalt. 

drawing 51 It is the important section cross section showing the outline structure of the conventional ferroelectric cold 
ithode. 

description of Notations] 

Ferroelectric 

Lower Electrode 

13, 23 Up electrode 

14, 24 Insulating layer 
Electron Emission Aperture 
Driving Pulse Voltage 
Positive Bias Electric Field 
Negative Bias Electric Field 
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